Physics 10164 - Exam 1B
Partial credit will be given provided you show all work and are
solving parts of the problem correctly. Points will be deducted
if you don’t show your work even if you get the right answer.
Clearly indicate your answer with a circle or a box and remember
to include correct units and significant fiqures.

1. (35 pts) Charge gs = -5.00 nC and is located at the origin.
Charge g2 = +2.00 nC and is located at x = 14.0 cm.

a) Find the magnitude and direction of the electric field at
the location x = 11.0 cm.

b) What is the magnitude and direction of the acceleration felt
by an electron at x = 11.0 cm due to this electric field?

C) At what x-coordinate along the x-axis is the electric field
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2. (35 pts) A -75.0 uC charge is located at the origin and fixed
in place. A 22.0-gram mass with a charge of -135 uC is located
at x = 17.5 cm and initially at rest. An experimenter picks up
the mass and places it at x = 87.5 cm. You may assume that the

electric force and the applied force of the experimenter are the
only relevant forces here.

a) How much work is done by the experimenter?

b) If the experimenter did not intervene and simply allowed the
mass to accelerate on its own in response to the electric
force, how fast would the mass be moving at x = 87.5 cm?
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#3. (30 pts) A 35.0 uF capacitor and a 15.0 Ohm resistor are
connected in series with a 12.0-Volt battery. At t = 0, a
switch is closed, and the capacitor begins to charge. Answer
each part with 3 SF.

a) After two time constants have elapsed, what is the voltage
drop across the capacitor?

b) After two time constants have elapsed, what is the voltage
drop across the resistor?

€c) At what time is the current equal to 3.20% of its maximum
possible value?

d) How many time constants is the value you got for (c¢)?
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